Production of rat salivary cystatin S variant polypeptides in Escherichia coli.
Cystatins are protein inhibitors of papain and related cysteine proteinases. A series of continuous synthetic peptides corresponding to the entire sequence of rat salivary cystatin was used to localize the binding domains of the cystatin to papain. Several synthetic peptides, one from the aminoterminal sequence (peptide 1-24) and others from the carboxylterminal (peptides 66-79, 66-90, 79-90, 79-114), showed binding to papain, but none of the peptides showed inhibition of papain activity. Three recombinant rat salivary cystatin variants (N-terminal truncated protein lacking amino acid residues 1-9; variant 49-53, in which amino acid residues QVVAG of rat salivary cystatin had been replaced with amino acid residues LVL in mutant protein; and variant 65-78, in which amino acid residues 65-78 had been replaced with amino acids PG in mutant protein) were produced using the Escherichia coli expression system pGex-4T. To generate N-terminal truncated protein the desired coding region of the cystatin gene was amplified by polymerase chain reaction (PCR). To produce the variants 49-53 and 65-78, a PCR-based approach of gene splicing by overlap extension was used. Recombinant cystatin proteins were produced as insoluble inclusion bodies as fusion proteins with a glutathione S-transferase (GST) carrier. After solubilization with urea the GST carrier was cleaved from the fusion protein with thrombin and cystatin variants purified by fast liquid chromatography on a MonoQ column. The purified proteins reacted with antibodies to rat salivary cystatin. The N-terminal truncated and variant 49-53 exhibited very little inhibitory activity towards papain, whereas variant 65-78 exhibited papain-inhibitory activity similar to the full-length recombinant cystatin.